Physical activity and sedentary behaviors are important modifiable factors that influence health and quality of life in women with fibromyalgia. The purpose of this study was to compare objectively assessed physical activity and sedentary time in women selfreporting fibromyalgia with a control group. Data were drawn from the Canadian Health Measures Survey cycles 1, 2, and 3 conducted by Statistics Canada. We included women aged 18 to 79 years with complete accelerometer data. We performed oneway analyses of covariance (adjusted-for socio-demographic and health factors) to determine mean differences in physical activity and sedentary variables (minutes per day of moderate and vigorous physical activity, light physical activity, sedentary and daily steps) between women with and without fibromyalgia. In total, 4132 participants were included. A cross-sectional weighted analysis indicated that 3.1% of participants self-reported a diagnosis of fibromyalgia. Participants with fibromyalgia spent less time than controls engaged in moderate and vigorous physical activity (M = 19.2 min/day (SE = 0.7) versus M = 9.1 min/day (SE = 1.2), p = 0.03, η 2 = 0.01). No significant differences were found for daily time spent in light physical activity, sedentary activities, and number of steps. Women participants with self-reported fibromyalgia spent significantly less time in moderate and vigorous physical activity than control. Physical activity promotion interventions for women with selfreported fibromyalgia should, as a priority, target physical activities with moderate to vigorous intensity.
Introduction
Fibromylagia is a chronic disease defined by the American College of Rheumatology as generalized pain lasting for longer than 3 months with tenderness on palpation at least four of five specific tender points [1] . Individuals with fibromyalgia typically experience severe fatigue, sleep disturbances, and emotional disorders [2] . Taken together, these symptoms impair daily life activities and reduce health-related quality of life [3] .
Physical activity and sedentarity levels are major modifiable factors that influence fibromyalgia because they are independently associated with less severe symptoms [4, 5] , better sleep quality [6] , and higher quality of life [4] . A recent Cochrane review suggested that exercise interventions improve health-related quality of life and physical functions at short term. However, authors recommended further trials to draw solid conclusions [4] .
The assessment of physical activity and sedentary behaviors is challenging, particularly for adults with fibromyalgia. Indeed, self-reported measures of physical activity were found to be poorly associated with objective measures [7, 8] . Thus, it appears complicated to clearly understand the physical activity and sedentary patterns based on self-reported measures.
Electronic supplementary material The online version of this article (https://doi.org/10.1007/s10067-018-4139-6) contains supplementary material, which is available to authorized users. Different levels of physical activity and sedentary have been previously objectively measured in women diagnosed with fibromyalgia and compared to healthy controls. Three previous cross-sectional investigations established that patients with fibromyalgia have a significantly reduced duration of moderate and vigorous physical activity (MVPA) [8] [9] [10] . Contradictory findings were found about light physical activity (LPA), number of steps, and sedentary activities [8] [9] [10] .
Another issue that needs to be investigated using objective measures is whether daily sedentary time is higher in adults with fibromyalgia. Only one study investigated this question and suggested that participants with fibromyalgia spent significantly more time than controls in sedentary activities [10] . The purpose of this study was to compare objectively assessed physical activity and sedentarity in a representative sample of women self-reporting fibromyalgia with a control group.
Methods

Participants and study background
Data were drawn from the Canadian Health Measures Survey (CHMS) cycles 1, 2, and 3 conducted by Statistics Canada between 2007 and 2013. The CHMS is a national survey representative of approximately 96% of the Canadian population, aged 6 to 79 years [11] . Data were collected in two stages. First, sociodemographic and general health information were collected during an in-person household interview at the participants' homes. Then, direct physical measurements were collected during a subsequent visit to a mobile examination center. All respondents provided written informed consent. Ethics approval to conduct the survey was obtained from Health Canada's Research Ethics Board [12] . We included women aged 18 to 79 years with complete physical activity data. Participants with functional limitation or pregnant women were excluded.
Sociodemographic and clinical characteristics
We used data for age, level of education, household income, working status (yes/no for last 12-month), marital status, smoking status, cotinine levels, and body mass index to describe the sample.
Women with self-reported fibromyalgia (SRF) was defined by the response to the following question during the CHMS interview: BHas a health care provider ever diagnosed you that you had fibromyalgia?^. The other self-reported clinical characteristics measured were the following: subjective health compared to previous year, mental health, diagnosis of mood disorder, quality of life, sleep duration, sleep problems, and restorative sleep.
Objective measures of physical activity and sedentary
Physical activity and sedentary behaviors were objectively measured using the Actical accelerometer (PhillipsRespironics). Actical recorded time-stamped acceleration in all directions, thereby indicating the intensity of physical activity [13] . Participants were instructed to wear an Actical accelerometer over their right hip on an elasticized belt during their waking hours for seven consecutive days (weight 17 g). Accelerometer signals are also translated into steps accumulated per minute. The Actical accelerometer has been validated to measure physical activity in adults [13] . In order to be included in the analyses, respondents had to have four or more valid days of actigraphic data (i.e., defined as 10 or more hours of wear time) [14] . Accelerometer data were not included in the analyses if a participant had extreme counts (i.e., 20,000 cpm) [15] . The number of minutes per day spent in physical activity at different intensity levels was categorized using standard count value per minute (cpm) for adults: sedentary (< 100 count value per minute [cpm]), light (100 to 1534 cpm), moderate, and vigorous (⩾ 1535 cpm) [16] . The following variables were separately used in the analyses: average steps per day, average minutes per day of LPA and MVPA, and average minutes per day of sedentarity.
Statistical analyses
To account for the complex, multistage probability sampling design, weights (i.e., activity monitor subsample weights combining cycles 1, 2, and 3), and bootstraps provided by the CHMS were used in the analyses. Differences in sociodemographic and physical activity/sedentary characteristics were assessed with t test and chi-square test. The data on MVPA were not normally distributed and were therefore log transformed. We performed one-way analyses of covariance (ANCOVA) to determine mean differences in physical activity and sedentary variables between women with and without SRF. Age, body mass index, accelerometer wearing time, season, occupational status, smoking (cotinine), education level, and income were included in all ANCOVA. All analyses were carried out using survey [17] package in R version 3.3.
Results
Data from 4132 participants were available for the analyses. Cross-sectional weighted analyses indicated that 3.1% of CHMS women self-reported a diagnosis of fibromyalgia. Women with SRF were significantly older, had a higher body mass index, and were less likely to be employed. They reported a significant deterioration of health during the last 12 months, a higher frequency of impaired mental health, and sleep outcomes. On average, women with SRF spent 9.1 (SE = 1.2), 196.6 (SE = 8.6), and 546.8 (SE = 12.6) minutes per day of MVPA, LPA, and sedentary behavior, respectively. They also performed 6084 (SE = 318) daily steps. Data from six univariate outliers were excluded because of extreme accelerometer data. Table 1 shows weighted characteristics of participants included in the analyses.
The participants with SRF spent less time than controls engaged in MVPA (M = 9.1 min/day (SE = 1.2), p = 0.03 versus M = 19.3 min/day (SE = 0.7), η 2 = 0.01). No significant differences were found for daily time spent in light PA, sedentary activities, and average step counts. Figure 1 shows the daily physical activity and sedentary time in participants with 
Discussion
The purpose of the present study was to compare physical activity and sedentary durations in women with SRF with a control group in a representative national sample. The key finding of this study was that only daily MVPA duration was significantly lower in women with SRF, whereas no significant differences was found for time spent in LPA, sedentary, and daily number of steps. The weighted SRF prevalence (3.1%) in our sample was in accordance with international studies [18] , ranged from 2.4 to 6.8%. Participants with SRF had a deteriorated perceived health, mental health, quality of life, and sleep. In comparison to previous investigations including female with diagnosis of fibromyalgia [8, 10] , CHMS's women with SRF had similar time spent in daily physical activity and sedentary activities.
The significant lower level of MVPA in women with SRF is consistent with previous findings including participants with diagnosis of fibromyalgia [8] [9] [10] . However, the effect size was small compared to those observed in these studies [8] [9] [10] . Regarding to daily LPA, no significant difference was also observed in two previous investigations [8, 9] . However, it is inconsistent with a study showing that women with fibromyalgia spent lower time in LPA [10] . Findings from daily step counts suggest that women with or without SRF take similar steps per day. It differs from Segura-Jiménez et al. that found a significant difference (with large effect) between fibromyalgia patients and controls [10] . In the current study, participants with SRF spent~7 h per day being engaged in sedentary behaviors; it was not significantly lower than control subjects. Segura-Jiménez et al. reported a significant difference between females diagnosed with fibromyalgia and control subjects [10] . Our findings contrast with the aforementioned study for time spent in LPA, sedentary activities, and daily steps. These differences might be attributable to recruitment strategies of participants (i.e., passive recruitment versus national sampling strategy [11] ), to the determination of fibromyalgia status (i.e., self-reported versus diagnosed), but also to the use of different accelerometers.
The main strengths of this study include the use of objective data of physical activity and sedentary behaviors from a nationally representative sample. Thus, our findings are generalizable to the Canadian women population. The major limitation was that fibromyalgia diagnosis was self-reported and not provided by medical records or checked by a doctor. This study is also limited by its cross-sectional design restricting the ability to make causal inferences.
Taken together, our results support that only MVPA duration is significantly lower in women with SRF. Thus, physical activity promotion interventions for women with fibromyalgia should, as a priority, target physical activities with moderate to vigorous intensity [19, 20] . It is important to note that physical activities with moderate intensity are more readily adopted and maintained than vigorous physical activity [20] . Even if the fibromyalgia was not associated with higher time spent in sedentary, researchers and clinicians should be not discouraged to develop intervention to reduce the sedentary activities among their patients. Indeed, the sedentary behavior has deleterious effects on pain for women with fibromyalgia [5] .
